With patients demanding a greater role in the clinical decisionmaking process, many researchers are developing and disseminating decision aids for various medical conditions. In this article, we outline the essential elements in the development and evaluation of a decision aid to help patients with atrial fibrillation choose, in consultation with their physicians, appropriate antithrombotic therapy (warfarin, aspirin, or no therapy) to prevent stroke. We also outline possible future directions regarding the implementation and evaluation of this decision aid. This information should enable clinicians to better understand the role that decision aids may have in their interactions with patients. 
D
ecision aids are tools designed to help individual patients make clinical decisions that are optimal for them. They are adjuncts to physician counseling and are not replacements for patient-physician encounters. Decision aids are different from general educational materials (such as informational pamphlets) in that they provide more detailed information about the benefits and risks of different therapeutic options, use explicit probabilities to explain the chance of pertinent outcomes (usually tailored to the patients' clinical situations), and ask patients to indicate which therapy they favor. 1 With patients demanding greater roles in the clinical decision-making process, many researchers are developing and disseminating decision aids for various medical conditions using a number of different formats, including interactive videodiscs, 2 audiobooklets, 3 and decision boards. 4 We have recently developed a decision aid to help patients with atrial fibrillation decide the appropriate antithrombotic therapy for them. Patients with atrial fibrillation are five times more likely to suffer a stroke compared with those without atrial fibrillation. 5 To prevent stroke from atrial fibrillation, both warfarin and aspirin have been extensively studied in randomized trials [6] [7] [8] [9] and are commonly used in clinical practice. Warfarin is more efficacious but has a greater number of adverse effects and is more inconvenient to use. Numerous studies have shown that many patients who are candidates for warfarin therapy are not receiving it. [10] [11] [12] [13] [14] This may be because some patients and physicians believe that the benefits of warfarin do not outweigh its disadvantages. The decision regarding whether to take warfarin, aspirin, or neither depends upon the patients' understanding of the risks and benefits of the two medications, and how they value the trade-off between the reduction to the likelihood of stroke and the increase in major hemorrhage.
Previous papers from our Ottawa group have described the general decision support framework used to develop and evaluate decision aids. 15, 16 However, these papers did not provide detailed information regarding the specific process used in the development of an individual decision aid. Therefore, in this paper, we describe in detail the process used to develop a decision aid for patients with atrial fibrillation who are considering antithrombotic therapy. Although this article deals with antithrombotic therapy for atrial fibrillation, many of the issues are pertinent to the development of decision aids for other therapies. agent, was found efficacious in one randomized trial, 17 but was not included because it is not widely available.
Efficacy and Side Effects of Warfarin and Aspirin. Individual patient meta-analyses of randomized trials have found that warfarin decreases the relative risk of stroke by 68% (95% confidence limits [CL], 50 to 79) 6 and aspirin decreases the risk of stroke by 21% (95% CL, 0 to 38). 7 The most serious side effect of these medications is major hemorrhage. Data on the frequency of major hemorrhage can be obtained from the randomized trials in patients with atrial fibrillation, 18 cohort studies of patients treated with warfarin in anticoagulation clinics (most of whom did not have atrial fibrillation), [19] [20] [21] [22] [23] [24] and case control and cohort studies of patients treated with aspirin. [25] [26] [27] The frequency of major hemorrhage attributable to warfarin was lowest in the randomized trials (an increase of between 0% and 2% per year) and highest in the cohort studies (0.6% to 5% per year). The increase in major bleeding associated with aspirin therapy appeared to be about 0.12% to 0.25% per year. 28 Choice of Outcomes. The most common cardioembolic event for patients with atrial fibrillation is a stroke, accounting for about 90% of all clinically detected events. 18 Therefore, patients should be informed about the consequences of a stroke. Noncerebral emboli constitute the other 10%, with their presentation being extremely diverse (e.g., mesenteric, retinal, etc.). Therefore, we omitted them, reasoning that they are comparatively rare and that their consequences are similar in severity to a stroke.
For major hemorrhages that occur when taking warfarin and aspirin, intracranial hemorrhages (either intracerebral or subdural) are the most serious but are rare, even in patients taking warfarin if the international normalized ratio (INR) is kept between 2.0 and 3.0; gastrointestinal hemorrhages are the most common. We decided not to describe intracranial hemorrhages, but instead incorporated them as "strokes" when presenting the probabilities of a stroke. We felt that since intracranial hemorrhages present with the symptoms of a stroke (although they are usually more severe than the average nonhemorrhagic stroke), it would be less confusing for patients if they were presented as strokes. Thus, symptomatic gastrointestinal hemorrhages and minor hemorrhages were the side effects of therapy described.
Description of the Consequences. Having determined the therapies and outcomes that would be presented, we then needed to describe their consequences.
Warfarin therapy. The consequences of taking warfarin therapy described were the need for regular blood testing (usually every 3 to 4 weeks), the cost of the drug if it is not covered by insurance, avoiding activities that predispose to head injury, curtailing alcohol intake, and the need to check with a physician before starting new medications.
Aspirin therapy. Relative to warfarin therapy, aspirin does not require regular blood testing and dose adjustments and has fewer drug interactions. Therefore, the consequences of taking aspirin included only the need to take it on a regular basis.
Stroke. The severity of strokes can range from leaving no residual functional deficits to causing severe disability or death. Thus, describing the consequences of a stroke was one of the most challenging aspects of developing the decision aid. The main concepts we wished to convey were that strokes result in permanent brain damage, patients' recovery can range from full functional recovery to severe dependency or death, the chances of being left functionally dependent or independent are about equal, 6 and there is no way of determining which patient will suffer a stroke or how disabling a stroke will be should it occur.
We presented detailed descriptions of the consequences of minor and major strokes, and emphasized that these examples were to illustrate the range of strokes that may occur. Figure 1 illustrates how we summarized the consequences of a major stroke. We hoped that the seven domains described and the descriptions of minor and major strokes would provide the patients with a balanced, reasonably comprehensive, and comprehensible description of the consequences of a stroke.
Symptomatic gastrointestinal hemorrhage. We described the consequences of a typical upper gastrointestinal hemorrhage (vomiting blood or passing melena, admission to hospital for up to a week, endoscopy, transfusion of 2 units of blood, need to take antiulcer medications for 6 months [the decision aid was developed prior to the widespread use of antibiotic therapy for Helicobacter pylori ], and no permanent residua). We mentioned that some patients died from a gastrointestinal hemorrhage but that this was "rare." We implied that the consequences of a hemorrhage were similar whether taking warfarin, aspirin, or neither.
Other side effects of warfarin. We indicated that patients taking warfarin have an increase in the risk of minor bleeding episodes, and mentioned easy bruising and nosebleeds as examples. Tailoring the Probabilities of the Outcomes to Patients' Individual Circumstances. An advantage of decision aids over general educational materials is that they are tailored to the clinical circumstances of individual patients. The risk of stroke in patients with atrial fibrillation who do not take antithrombotic agents varies considerably, from 1% per year or less in young patients with no other clinical risk factors to at least 12% per year in elderly patients with a recent stroke. 18 Therefore, we felt that it was important to develop different versions of the decision aid for various groups of patients. After considering the number of different decision aids that could practically be developed as well as the degree of precision provided by the risk stratification schemes available, we decided to develop four versions. Table 2 shows the risks of stroke over 2 years when taking no antithrombotic therapy, warfarin, or aspirin as presented for the four risk levels.
One of the most difficult tasks was deciding what to present to patients regarding their likelihood of stroke and major hemorrhage. We recognized that the results of randomized trials are not always directly generalizable to wider populations. 29 However, we felt that the reduction in the risk of stroke associated with warfarin therapy was very consistent among studies and that none of these studies used strategies that differed from good clinical practice. Therefore, we used a relative risk reduction of 68% 6 for warfarin therapy when deriving the probabilities used in the audiobooklet.
Deciding which value to use for the efficacy of aspirin was more difficult because the relative risk reduction associated with aspirin varied among the published trials. We thought that the most reliable and accurate estimate of the efficacy of aspirin was provided by a pooled analysis of individual patients (relative risk reduction of 21%). 7 The decision aid was developed before the publication of two recent meta-analyses 8, 9 that have revised the estimates of the efficacy of aspirin and warfarin to prevent stroke in patients with atrial fibrillation.
Determining the risk of major hemorrhage in warfarin and aspirin was the most difficult and contentious issue encountered. For warfarin, the reasons for this included that for major hemorrhage, there were differences in the estimates among the randomized trials, differences in the estimates among cohort studies of patients receiving anticoagulation, differences in the estimates of major hemorrhage between the randomized trials and cohort studies, disagreements about whether the randomized FIGURE 1. Description of a major stroke used in the audiobooklet.
trial estimates are generalizable to usual clinical practice, uncertainties about the effect of age upon the risk, and difficulties in determining how much the risk was affected by the method of monitoring the anticoagulation (INR vs prothrombin time [PT] ratio), the target INR (generally lower in the most recently published studies), and the frequency of routine measurement of the INR or PT ratio (varying from every 2 weeks to every 4 to 5 weeks). We eventually decided that an annual risk of 2% (4% over 2 years) was a reasonable estimate of the incremental risk of major hemorrhage attributable to warfarin, judging that this estimate was at the upper limit of the estimates from randomized trials and was still compatible with the cohort data.
For aspirin, the estimates of the risk of major hemorrhage from the randomized trials for patients with atrial fibrillation suffered from the same methodological limitations just described for warfarin. We used the estimates from randomized trials in atrial fibrillation, cohort studies of patients on aspirin, and a meta-analysis of randomized trials of aspirin therapy to derive an estimate of an incremental risk of major nonintracranial hemorrhage of 0.12% per year (or 0.25% over 2 years).
We were convinced that the risk of major hemorrhage increases with age, especially for patients older than 75 years of age. 30 Therefore, we indicated that patients younger than 65 years probably have a risk of major hemorrhage that is slightly lower than 4% over 2 years, and patients older than 75 probably have a slightly higher risk. Finally, we decided against making separate decision aids for patients younger than 65 years of age, between 65 and 75, and older than 75, because the evidence for the effect of age upon the risk of major hemorrhage is methodologically weak, and this would have required the development of 12 different versions (four strata for the risk of stroke and three strata for the risk of major hemorrhage), which was clearly impractical.
Format of the Decision Aid
A number of issues were considered regarding the format of the decision aid.
Type of Decision Aid. We developed our decision aid as an audiobooklet, a format that some of us had previously used for a decision aid for women contemplating longterm hormone replacement therapy. 3, 31 The booklet highlighted key points (similar to a slide presentation) while the audiotape connected the points in a narrative, providing much more detail than the booklet.
Presentation of the Probabilities. We presented the probabilities of stroke and major hemorrhage using 100 facial icons. Patients who had not suffered either a stroke or hemorrhage were represented with uncolored "happy faces." Patients who had suffered a stroke were presented as blue "sad faces" (dark blue for major strokes and light blue for minor strokes), and patients who had had a hemorrhage were presented as red "sad faces" (Fig. 2) . Beside each group of 100 icons, we indicated the probabilities of a good and bad outcome, and this was explained in detail in the audiotape (e.g., "This means that you would have a 8 in 100 chance of having a stroke, or a 92 in 100 chance of not having a stroke."). We felt that presenting the probabilities in this way had a number of advantages. These included providing a clear visual message, presenting the patients with information about the absolute risk of the events, and providing the probabilities of having and not having an event. We provided patients with information about the likelihood of a stroke or major hemorrhage during the next 2 years. We chose 2 years because it was a reasonable compromise between the average length of follow-up in the randomized trials and the fact that both warfarin and aspirin are chronic therapies that most patients take indefinitely.
Personal Worksheet. After the factual information was provided, patients were guided to consider personal issues by completing a worksheet (Fig. 3) . They described their own medical condition, clarified their values (explicitly considered the potential benefits and risks of warfarin and aspirin), recorded any questions or comments, indicated their preferences in the decision-making process, and indicated the therapy they were leaning towards taking. The worksheet was used to convey "at a glance" the pertinent information to their physicians.
Physician's Manual. We provided physicians with scientific information regarding the content of the decision aid. This was for their own education, to allow them to determine if they agreed with the presented material, and to ensure that they were aware of the content of the audiobooklet when meeting with their patients. Thus, we developed a "Physician's Manual," an 8-page summary of the content of the audiobooklet complete with 22 references.
Pilot Testing and Approval by Patients and Physicians
Early in the process of development, pertinent materials were given to 6 family physicians and 2 specialists. They were generally complimentary but had some useful suggestions. Our initial draft suggested that patients taking warfarin should abstain from alcohol, but almost all of the physicians remarked that they allowed their patients to take 1 or 2 alcoholic drinks per day. We changed this section to reflect their suggestions. Some physicians felt that the risk and severity of major hemorrhage was overestimated when taking aspirin and were uncomfortable with the indication that some patients die from a gastrointestinal hemorrhage, while others felt the risk was underestimated. We repeated our review of the literature and subsequently decided to continue mentioning the possibility of death (the risk of death from a major non-central nervous system hemorrhage is up to 10% in some studies). 32 We also decided to revise our estimate of an incremental risk of major hemorrhage associated with aspirin from 0.25% to 0.5% over 2 years.
We also pretested the material with 18 patients with atrial fibrillation. In general, the patients liked the audiobooklet, and felt that its length and the amount of detail were appropriate. They had similar comments about alcohol use as the physicians. They also wanted some background FIGURE 2. Summary pages from the audiobooklet. Light blue ϭ stroke; dark blue ϭ major stroke; red ϭ major hemorrhage.
information about atrial fibrillation. This led us to develop a brief introductory page providing this information. On the basis of their comments, we also modified the personal worksheet to provide better clarity.
We had initial concerns that the probability of stroke for patients at highest risk and the description of a major stroke (Fig. 2 ) might distress patients. However, no patient had this difficulty. Most knew someone who had had a major stroke, and thus were not surprised that the consequences could be grave.
Finally, we gave a draft to representatives of DuPont Pharma, one of the project sponsors. They felt that the audiobooklet overemphasized the risks of warfarin and underemphasized the risks of aspirin. After considering their comments, we decided not to make any changes to the risk of major hemorrhage on warfarin, but did change the risk of major hemorrhage when taking aspirin.
Current Format of the Audiobooklet
The entire "audiobooklet package" contains the physician's manual, the booklet, an audiotape, and the personal worksheet. The booklet is 32 pages in length, and it takes about 20 minutes to listen to the tape. Patients listen to the audiotape while reading the booklet, and then complete the personal worksheet. They are free to share the material with anyone they wish. At the clinic visit, the patient and physician review the worksheet, the physician answers any questions, and a decision about the type of antithrombotic therapy is made. Examples of the audiobooklet and text of the audiotape are available at: www.lri.ca.
EVALUATION

Validation of the Decision Aid
In collaboration with the Stroke Prevention in Atrial Fibrillation (SPAF) III investigators, we have recently completed an evaluation of a modified version of our decision aid. 33 At the end of the SPAF III aspirin cohort study, 34 to inform participating patients of study results and help them decide whether they wished to remain on aspirin or switch to warfarin, we randomized 287 participants to either an audiobooklet explaining the final results of the FIGURE 3. Personal worksheet from the audiobooklet. The worksheet was developed before a recent study 38 suggested that a predisposition to falling is not a contraindication to anticoagulation in elderly patients with atrial fibrillation. study plus usual care versus usual care alone. Outcome measures included in this trial were the ability of patients to make a choice regarding the use of antithrombotic therapy, knowledge of different treatments, decisional conflict (patient's perceptions about whether they have the knowledge and support to make an informed and effective decision), satisfaction with the decision-making process, and 6-month adherence with the therapy patients chose. As we previously reported, patients using the audiobooklet were more likely than control patients to make a definitive choice regarding antithrombotic therapy, were more knowledgeable, and were slightly less likely to choose to take warfarin. Decisional conflict, satisfaction, and 6-month adherence were not significantly improved.
DISCUSSION
Development of a decision aid can be a difficult and time-consuming task. This audiobooklet took about a year to develop and involved a multidisciplinary group, including physicians, nurses, and experts in decision making and determining patient preferences.
The results of the SPAF III decision aid trial suggest that the explicit description of the pertinent information tailored to the individual can improve patients' knowledge, allowing them (in conjunction with their physician) to make more informed decisions about the use of antithrombotic therapy. However, this added knowledge may not alleviate patient uncertainty in the decision-making process or allow them to take the chosen therapy with increased confidence. These limitations highlight the importance of physician guidance in clinical decision making and support the use of decision aids as adjuncts to rather than substitutes for the patient-physician interaction. Furthermore, the persons in the SPAF III decision aid trial were also participants in a major clinical trial and thus were likely different from average patients with atrial fibrillation. They likely received more personalized care and were possibly better informed about their condition. Therefore, we believe that the effectiveness of our decision aid should be assessed in a full-scale randomized trial of patients with atrial fibrillation within the setting of usual clinical care.
A recent article 35 has summarized the evidence from randomized, controlled trials regarding the efficacy of decision aids, including clinical situations involving patients faced with treatment decisions regarding hormone replacement therapy, 3 benign prostatic hypertrophy, 36 and coronary artery disease. 37 These studies suggest that decision aids, affect the clinical decision-making process. In these trials, compared with patients receiving usual care, patients using decision aids were consistently more knowledgeable and more informed about the pertinent clinical issues. Depending upon the clinical situation, persons using decision aids may or may not report less uncertainty about the choices that they made, and thus had variable decisional conflict levels. Also, satisfaction with the decision-making process has not been consistently improved by use of the decision aids. Some of the other issues regarding decision aid technology await further research including determination of the characteristics of patients who most benefit from using them (including those that may lead to increased anxiety in some patients using decision aids), their cost-effectiveness, and identification of the clinical situations that warrant their use. Another issue is determination of the most effective and efficient method of incorporating new information into them. For example, newer versions of the atrial fibrillation decision aid will need to take into account the information from two recent studies. 8, 9 
